Abstract. C18H23N20+.I -, Mr = 410"30, orthorhombic, P212121, a = 7.0112 (9), b = 14.385 (1), c = 37.213 (2) A, V= 3753.2 (6) A 3, Z = 8, Dx = 1.452 g cm -3, Mo Ka, A = 0.71073/~, /z = 16-9 cm-1, F(000) = 1648, T = 294 K, final R = 0.0458 for 3596 unique observed reflections. The two independent molecules have identical geometries. There are three planar moities, the pyridinium and phenyl rings, and the carbamoyl fragment in which the carbonyl and N-methyl groups are in the anti position. In both molecules the I-ion has a short contact with the N atom of the pyridinium ring: 3.664 (8) Introduction. In a previous paper we described the crystal structures of 3-(N-methyl-N-benzyl)carbamoyl-l,2,4-trimethylpyridinium iodide (PYR) and of 3-[N-methyl-N-(R)-a-methylbenzyl]carbamoyl-1,2,4-trimethylpyridinium iodide (PYRM) (Kanters, van der Steen, Bastiaansen & de Graaf, 1986) .
PYR, which crystallizes in space group P212121, was found to contain a dissymmetric molecule and it was concluded that spontaneous resolution had * Author to whom correspondence should be addressed. 0108-2701/89/091384-04503.00 occurred on crystallization. The chirality of PYR is caused by the two ring-methyl groups that force the carbonyl group out of the plane of the pyridinium ring, thus causing axial chirality of PYR.
In PYRM additional chirality is introduced by the a-methyl group. In both PYR and PYRM the carbonyl group is directed to the A sider of the pyridine ring, and the carbonyl oxygen and N-methyl group are in a nearly eclipsed syn conformation. The syn rotamer is preferably formed when the quaternization is carried out at elevated temperature (373 K) in a nonpolar solvent (toluene), whereas the t The A side of the pyridine ring is the side which faces the observer when the ring is viewed from a direction perpendicular to the plane of the ring and one travels around the ring in a counterclockwise direction when taking the shortest path from the ring N atom to the carboxamide group. The other side is the B side.
anti rotamer is formed by quaternization at low temperature (273 K) in a polar solvent (ethanol) (Bastiaansen, Kanters, van der Steen, de Graaf & Buck, 1986 ). Next we prepared the diastereo (S) anti rotamer of PYRM by reacting the acid chloride of 2,4-dimethylnicotinic acid with N-(S)-a-methylbenzylamine followed by treatment of the reaction product with CH3I in ethanol at 273 K. Despite numerous attempts, no suitable crystals could be obtained. Therefore we decided to synthesize the analogous 2,4-dimethyl derivative, i.e. 3-[N-methyl-N-(S)-te-methylbenzyl]carbamoyl-2,4-dimethylpyridinium chloride which could be obtained in crystalline form. The structure analysis showed that this compound was indeed the anti rotamer and the carbonyl was directed to the B-side of the pyridine ring (Bastiaansen, Vermeulen, Buck, Smeets, Kanters & Spek, 1988) .
We now report the crystal structure of the anti rotamer of the (S)-analogue of PYRM which was crystallized by slow evaporation of an ethanolic solution in a desiccator above solid potassium hydroxide at 253 K.
Ex~rimental. A needle-shaped crystal, 0-9 x 0-13 x 0.03 mm, was used for data collection on an Enraf-Nonius CAD-4 diffractometer with Zr-filtered Mo Kot radiation. Lattice parameters were derived from the angular settings of 25 reflections (6-69 ___ 0 <_ 13-73°). The intensity data of 4600 reflections were collected of which 3596 were above the 2.5o(/) level [h 0---,7, k 0----15, l -39---,39, 20max=44 °, at-20 scan mode with Am = (0.60+ 0-35tan0)°]. The hkl and hkl Bijvoet pairs were not merged in order to determine the absolute configuration. Three periodically measured standard reflections (114, 120, 034) showed r.m.s, deviations of 1.03, 0.81 and 0.68% respectively. The intensity data were correced for absorption with the DIFABS program (Walker & Stewart, 1983 ) (min. and max. transmission factors 0.87 and 1.12, respectively). The structure was solved by Patterson and Fourier methods. H atoms were placed at calculated positions (C--H 1.00 A) riding on their carrier atoms with one general isotropic 2 temperature factor [U = 0.08 (2) A ]. Anisotropic, weighted blocked full-matrix refinement on F (398 parameters) gave R = 0.0458, wR = 0.0409 with w = 1-1777[o2(Fo) + 0.00104Fo2] -1, S = 1.14, (A/or)a v = 0.012, (A/tr)max=0"051, (Ap)max=0"77, (AP)min: -0"73 e A-3 (around I).
The absolute configuration was ascertained by refinement of the inverted model, resulting in R = 0.0495 and wR = 0.0536, which established the configuration at C(7) as (S) in accordance with that of its synthetic precursor N-(S)-ct-methylbenzylamine. The scattering factors and anomalous-dispersion corrections were taken from International Tables for Table 1 . Final coordinates and equivalent isotropic thermal parameters (A 2) with e.s.d. 's in parentheses u~= ~ (u,, + u2~ + u33 ).
x y z u~
0.0862 (15) 0-4206 (7) 0.0324 (3) 0.050 (4) C (7) 0.1650 (15) 0.5152 (7) 0-0204 (2) 0.052 (4) X-ray Crystallography (1974) . Calculations were performed with SHELX76 (Sheldrick, 1976) (structure determination and refinement) and the EUCLID package (Spek, 1982) (molecular geometry and illustrations).
Discussion. The atomic coordinates and equivalent isotropic thermal parameters of the title compound are listed in Table 1 .* The molecular geometries are given in Table 2 . A perspective view of one of the independent molecules together with atom numbering is shown in Fig. 1 .s, deviations of 0.188 A for the 1,2,4-trimethylpyridinium fragment, 0-078 A for the N,N- Bond distances (A), bond angles (o) and  selected torsion angles (0) (I) (II) 0(1)---c(9) 1.23 (1) 1.23 (l) N(I)--C (7) 1.47 (1) 1.48 (1) N(1)--C (8) 1.47 (1) 1.45 (1) N(1)---C(9) 1.35 (1) 1.34 (1) N(2)---C(14)
1.33 (1) 1.35 (1) N(2)--C(15) 1.50 (1) 1.48 (1) N(2)--C (16) 1.36 (1) 1.34 (1) C(I)--C(2) 1.37 (2) 1.40 (2) C(1)--C (6) 1.41 (1) 1.40 (2) C(2)---C(3) 1.36 (2) 1.37 (2) C(3)--C(4) 1.37 (2) 1.36 (2) C(4)--C(5) 1.38 (2) 1.36 (2) C(5)--C (6) 1.35 (2) 1.37 (2) C(6)--C (7) 1.53 (1) 1.50 (2) C(7)---C(18) 1.54 (1) 1.55 (2) C(9)--C(10)
1.51 (1) 1.52 (1) C(IO)--C(11) 1-35 (1) 1-38 (1) C(10)--C (16) 1"39 (1) 1"37 (1) C(1 I)----C(I 2)
1.49(1) 1.49(1) C(l l)--C(13) 1.42 (2) 1.40(1)
1.54(1) 1.51 (l) C(7)--N( 1 )--C(8) I 19. ! (8) 118.1 (8) C(7)--N( 1 )--C(9) I 17.7 (8) 119.4 (9) C(8)--N( 1 )--C(9) 123 "0 (9) 122.4 (9) C(14)--N(2)--C(15) 119.6(9) 117.8(8) C(14)--N(2)---C(16) 119.3(9) 121.7(9) C(l 5)--N(2)--C(16) 120.9 (9) 120.3 (8) C (2)~C(I)--C(6) 120(1) 121 (l) C(1)--C(2)---C(3) 122(1) 119(1) C(2)--C(3)--C(4) 118 (l) l l9(1) C(3)--C(4)--C(5) 120 (l) 122 (l) C(4)--C(5)-42(6) 122(1) 122(1) C(1)--C(6)--C(5) 117(1) 117(1) C(1)---C(6)--C (7) 123.3 (9) 123 (1) C(5)---C(6)---C (7) 119.4(9) 121 (I) N(1)---C(7)---C(6) 108-9(7) 109.6(9) N(1)---C(7)---C(18) 109.9 (8) 109.3 (9) C(6)--C(7)--C(18) 114-4 (8) 116.0 (9) O(I)--C(9)--N( 1 ) 123.3 (9) ! 22.2 (9) O(1)--C,(9)--C(10) 120-6(8) 118.9(7) N(I)--C(9)--C(10) 116.0(9) 118.9(9) C(9)--C(10)--C(1 l) 119.7(8) 119-7 (8) C(9)---C(10)---C(16) 117.5(9) 117.9(8) C(1 I)---C(10)---C(16) 122.5(9) 122.4(9) C(10)--C(I l)---C(12) 124(1) 122.7(9) C(10)---C(l l)--C(13) 116(1) 116.7 (9) C(12)---C(I I)---C(13) 120(1) 121 (1) C(l l)--C(13)--C (14) 121 (1) 120(1) N(2)--C(16)---C(10) 119.2(9) 118.4(8) N(2)--C(14)--C(13) 123(1) 121 (1) N (2)--C( 16)---C(17) 1 ! 6.4 (9) 118.9 (7) C( 10)~C( 1 6)--C( 1 7) 124.4 (9) 1 22.7 (8) C(8)--N( 1 )--C(7)--C(6) 55 (1) 48 (1) C(8)--N( 1)--C(7)--C( ! 8) -71(1) -81(1) C(9)--N(I)---C(7)---C(6) -130.7(9) -135-9(9) C(9)--N(I)---C(7)---C(18) 103 (1) 96 (1) C(7)---N( 1 )--C(9)--O( 1 ) 6(1) 0(1) C(7)--N(1)--C(9)--C(10) -170-9(8) -177.2(8) C(8)--N( 1 )---C(9)--4)( 1 ) -180(1) 176(1) C(8)~N(1)--C(9)--.C(10) 4(1) -1 (1) C(1)--C(6)---C(7)--N(1) -118(1) -118(1) C(1)--C(6)---C(7)---C(18) 5 (!) 6 (2) C(5)--C(6)---C(7)--N(1) 57 (1) 62(1) C(5)--C(6)--C(7)--C(18) -180 (I) -173(1) O(1)---C(9)--C(10)--C(I l)
-91(1) -95(1) O( l )---C(9)--C( I 0)---C(I 6) 83(1) 83(1) N(1)---C(9)--C(10)--C(I 1) 86(1) 82 (1) N(1)---C(9)---C(10)---C(16) -101 (1) -100(1) carbamoyl fragment and 0.038 A for the phenyl fragment respectively. In contrast to its (R) syn rotamer (PYRM), the carbonyl group of the title compound is directed towards the B side of the pyridine ring, and the carbonyl oxygen and N-methyl groups now have the anti conformation with torsion angles C(8)--N(1)--C(9)---O(1) of 180(1) and 176-0(9 , respectively] which is much more favourable than the syn position in PYRM where this angle amounts to 0-6 (5) °. The differences between the conformations of the title compound and PYRM result in a stretched flattened form for the title compound, and a folded conformation with eclipsing C(7) and C(10) atoms for PYRM. Together with the distinct mode of preparation of the syn and anti rotamers, this conformational difference indicates that the anti rotamer is more stable. As may be expected there is a strong correspondence between the structures of the title compound and the 2,4-dimethylpyridinium chloride analogue mentioned in the Introduction. The two independent molecules in the latter structure also have a flattened form with torsion angles C(7)--N(1)--C(9)---C(10) of -171.8 (4) and -172-7 (3) °, respectively. As in PYRM there are short intermolecular contact distances between I-• C2 c1 #u. c9 
N2 ~c17

